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In the 1950s, the discipline was transformed by the behavioral revolution, spearheaded by advocates of a more social scientific, empirical approach. Even though experimentation was the sine qua non of research in the hard sciences and in psychology, the method remained a mere curiosity among political scientists. For behavioralists interested in individual-level political behavior, survey research was the methodology of choice on the grounds that experimentation could not be used to investigate real-world politics (for more detailed accounts of the history of experimental methods in political science, see Bositis and Steinel 1987; Kinder and Palfrey 1993; Green and Gerber 2003) .
The consensus view was that laboratory settings were too artificial and that experimental subjects were too unrepresentative of any meaningful target population for experimental studies to be valid. Further, many political scientists viewed experiments --which typically necessitate the deception of research subjects --as an inherently unethical methodology.
The bias against experimentation began to weaken in the 1970s when the emerging field of political psychology attracted a new constituency for interdisciplinary research. Laboratory experiments gradually acquired the aura of legitimacy for a small band of scholars working at the intersection of the two disciplines.
1 Most of these modeled on the lab run by the eminent Columbia psychologist Stanley Schachter. 3 Once these labs were put to use by the several prominent behavioralists who joined the Stony Brook political science faculty in the early 1970s (including Milton Lodge, Joseph
Tanenhaus, Bernard Tursky and John Wahlke), the department would play a critical role in facilitating and legitimizing experimental research. 4 The unavailability of suitable laboratory facilities was but one of several obstacles facing the early experimentalists. An equally important challenge was the recruitment of experimental subjects. Unlike the field of psychology, where researchers could draw on a virtually unlimited captive pool of student subjects, experimentalists in political science had to recruit volunteer (and typically unpaid) subjects on their own initiative. Not only did this add to the costs of conducting experiments, it also ensured that the resulting samples would be far from typical.
In the early 1980s, experimental methods were of growing interest to researchers in several subfields of the discipline. Don Kinder and I were fortunate enough to receive generous funding from the National Institutes of Health and the National Science
Foundation for a series of experiments designed to assess the effects of network news on 3 The social psychology laboratories included rooms with transparent mirrors and advanced video and sound editing systems. 4 The extent of the Stony Brook political science department's commitment to interdisciplinary research was apparent in the department's hiring of several newly-minted social psychologists. The psychologists recruited out of graduate school --none of whom fully understood, at least during their job interview, why a political science department would see fit to hire them --included John Herrstein, George Quattrone, Kathleen McGraw and Victor Otatti. Of course, the psychologists were subjected to intense questioning by the political science faculty over the relevance and generalizability of their research. In one particularly memorable encounter, following a job talk on the beneficial impact of physical arousal on information processing and judgment, an expert on voting behavior asked the candidate whether he would suggest requiring voters to exercise prior to voting. public opinion. These experiments, most of which were administered in a dilapidated building on the Yale campus, revealed that contrary to the conventional wisdom at the time, network news exerted significant effects on the viewing audience. We reported the full set of experimental results in News That Matters (Iyengar and Kinder 1987) . The fact that the University of Chicago Press published a book based exclusively on experiments demonstrated that experiments could be harnessed to address questions of political significance. That the book was generally well received demonstrated that a reliance on experimental methodology was no longer stigmatized in political science.
By the end of the 1980s, laboratory experimentation had become sufficiently recognized as a legitimate methodology in political science for mainstream journals to regularly publish papers based on experiments (see Druckman, Green, Kuklinski, and Lupia 2006) . Despite the significant diffusion of the method, however, two key concerns contributed to continued scholarly skepticism. First, experimental settings were deemed lacking in mundane realism --the experience of participating in an experiment was sufficiently distinctive to preclude generalizing the results to real-world settings. Second, student-based and other volunteer subject pools were considered unrepresentative of any broader target population of interest (i.e. registered voters or individuals likely to engage in political protest). To this day, the problem of external validity or questionable generalizability continues to impede the adoption of experimentation in political science.
In this chapter I begin by describing the inherent strengths of the experiment as a basis for causal inference, using recent examples from my own work in political communication. I argue that the downside of experiments --the standard "too artificial"
critique --has been weakened by several developments, including the use of more realistic designs that move experiments outside of a laboratory environment and the technological advances associated with the Internet. The online platform is itself now entirely realistic (given the extensive daily use of the Internet by ordinary individuals); it also allows researchers to overcome the previously profound issue of sampling bias. All told, these developments have gone a long way toward alleviating concerns about the validity of experimental research --so much so that I would argue that experiments now represent a dominant methodology for researchers in several fields of political science.
Causal Inference: The Strength of Experiments
The principal advantage of the experiment over the survey or other observational methods --and the focus of the discussion that follows --is the researcher's ability to isolate and test the effects of specific components of specific causal variables. Consider In a more recent example, Vavreck found that nearly half of a control group not shown a public service message responded either that they couldn't remember or that they had seen it (Vavreck 2007; also see Prior 2003) . Errors of memory also compromise recallbased measures of exposure to particular news stories (see Gunther 1987) or news sources (Price and Zaller 1993) . Of course, the scale of the error in self-reports tends to be systematic (respondents are prone to overstate their media exposure), survey-based estimates of the effects of political campaigns are necessarily attenuated (Bartels 1993; Prior 2003 ). (Prior 2007 ).
The endogeneity issue has multiple ramifications for political communication research. First, consider those instances where self-reported media exposure is correlated with political predispositions but actual exposure is not. This is generally the case with televised political advertising. Most voters encounter political ads unintentionally, in the course of watching their preferred television programs in which the commercial breaks contain a heavy dose of political messages. Thus, actual exposure is idiosyncratic (based on the viewer's preference for particular television programs), while self-reported exposure is based on political predispositions.
The divergence in the antecedents of self-reported exposure has predictable consequences for "effects" research. In experiments that manipulated the tone of campaign advertising, Ansolabehere and Iyengar (1995) found that actual exposure to negative messages "demobilized" voters, i.e., discouraged intentions to vote. However, on the basis of self-reports, survey researchers concluded that exposure to negative campaign advertising stimulated turnout (Wattenberg and Brians 1999) . But was it recalled exposure to negative advertising that prompted turnout, or the greater interest in campaigns among likely voters responsible for their higher level of recall? When recall of advertising in the same survey was treated as endogenous to vote intention and the effects re-estimated using appropriate two-stage methods, the sign of the coefficient for recall was reversed: those who recalled negative advertisements were less likely to express an intention to vote (see Ansolabehere, Iyengar and Simon 1999).
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Unfortunately, most survey-based analyses fail to disentangle the reciprocal effects of self-reported exposure to the campaign and partisan attitudes and behaviors. As this example suggests, in cases where actual exposure to the treatment is less selective than self-reported exposure, self-reports may prove especially biased.
In other scenarios, however, the tables may be turned and the experimental researcher may actually be at a disadvantage. Actual exposure to political messages in the real world is typically not analogous to random assignment. People who choose to participate in experiments on campaign advertising are likely to differ from those who whose to watch ads during campaigns (for a general discussion of the issue, see Gaines and Kuklinski 2008) . Unlike advertisements, news coverage of political events can be avoided by choice, meaning that exposure is limited to the politically engaged strata.
Thus, as Hovland (1959) and others (Heckman and Smith 1995) have pointed out, manipulational control actually weakens the ability to generalize to the real world where exposure to politics is typically voluntary. In these cases, it is important that the researcher use designs that combine manipulation with self-selected exposure.
One other important aspect of experimental design that contributes to strong causal inference is the provision of procedures to guard against the potential contaminating effects of "experimental demand" --cues in the experimental setting or procedures that convey to participants what is expected of them (for the classic account of demand effects, see Orne 1962) . Demand effects represent a major threat to internal validity: participants are motivated to respond to subtle cues in the experimental context suggesting what is wanted of them rather than to the experimental manipulation itself.
The standard precautions against experimental demand include disguising the true purpose of the story by providing participants with a plausible (but false) description, 6 using relatively unobtrusive outcome measures, and maximizing the "mundane realism"
of the experimental setting so that participants' are likely to mimic their behavior in realworld settings. (I will return to the theme of realism later in the section on generalizability.)
In the campaign advertising experiments described below, for instance, the researchers inserted manipulated political advertisements into the ad breaks of the first ten minutes of a local newscast. Study participants were diverted from the researchers' intent by being misinformed that the study was about "selective perception of television news." The use of a design in which the participants answered the survey questions only after exposure to the treatment further guarded against the possibility that they might see through the cover story and infer the true purpose of the study.
In summary, the fundamental advantage of the experimental approach --and the reason experimentation is the methodology of choice in the hard sciences --is the researcher's ability to isolate causal variables, which constitute the basis for experimental manipulations. In the next section, I describe manipulations designed to assess the effects of negative advertising campaigns, racial cues in television news coverage of crime, and the physical similarity of candidates to voters.
Negativity in Campaign Advertising
At the very least, establishing the effects of negativity in campaign advertising on substituted "said yes" for "said no." An additional substitution was written into the end of the ad when the announcer stated that the candidate in question would either work to "preserve" or "destroy" California's natural beauty. Given the consensual nature of the issue, negativity could be attributed to candidates who claimed their opponent was soft on polluters.
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The results from these studies (which featured gubernatorial. mayoral, senatorial, and presidential candidates) indicated that participants exposed to negative rather than positive advertisements were less likely to say they intended to vote. The demobilizing effects of exposure to negative advertising were especially prominent among viewers 7 Of course, this approach assumes a one-sided distribution of policy preferences and that the tone manipulation would be reversed for experimental participants who actually favored off shore drilling.
who did not identify with either of the two political parties (see Ansolabehere and Iyengar 1995) .
Racial Cues in Local News Coverage of Crime
As any regular viewer of television will attest to, crime is a frequent occurrence in broadcast news. In response to market pressures, television stations have adopted a formulaic approach to covering crime, an approach designed to attract and maintain the highest degree of audience interest. This "crime script" suggests that crime is invariably violent and those who perpetrate crime are disproportionately nonwhite. Because the crime script is encountered so frequently (several times each day in many cities) in the course of watching local news, it has attained the status of common knowledge. Just as we know full well what happens when one walks into a restaurant, we also know --or at least think we know --what happens when crime occurs (Gilliam and Iyengar 2000) .
In a series of recent experiments, researchers have documented the effects of both elements of the crime script on audience attitudes (see Gilliam, Valentino and Beckman 2002; Gilliam, Iyengar, Simon, and Wright 1996) . For illustrative purposes, I focus here on the racial element. In essence, these studies were designed to manipulate the race/ethnicity of the principal suspect depicted in a news report while maintaining all other visual characteristics. The original stimulus consisted of a typical local news report, which included a close-up still "mug shot" of the suspect. The picture was digitized, "painted" to alter the perpetrator's skin color, and then re-edited into the news report. As shown below, beginning with two different perpetrators (a white male and a black male), the researchers were able to produce altered versions of each individual in which their race was reversed, but all other features remained identical. Participants who greater support for "punitive" policies (e.g., imposition of "three strikes and you're out" remedies, treatment of juveniles as adults, and support for the death penalty). Given the precision of the design, these differences in the responses of the subjects exposed to the white or black perpetrators could only be attributed to the perpetrator's race (see Gilliam and Iyengar 2000) . The Facial Similarity Manipulation
The results of the face morphing study revealed a significant interaction between facial similarity and strength of the participant's party affiliation. Among strong partisans, the similarity manipulation had no effect; these voters were already convinced of their vote choice. But weak partisans and independents --whose voting preferences
were not as entrenched --moved in the direction of the more similar candidate (see Bailenson, Iyengar, and Yee 2009) . Thus, the evidence suggests that non-verbal cues can influence voting, even in the most visible and contested of political campaigns.
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In short, as these examples indicate, the experiment provides unequivocal causal evidence because the researcher is able to isolate the causal factor in question, manipulate its presence or absence, and hold other potential causes constant. Any observed differences between experimental and control groups, therefore, can only be attributed to the factor that was manipulated.
Not only does the experiment provide the most convincing basis for causal inference, experimental studies are also inherently replicable. The same experimental design can be administered independently by researchers in varying locales with different stimulus materials and subject populations. Replication thus provides a measure of the reliability or robustness of experimental findings across time, space, and relatively minor variations in study procedure.
Since the first published reports on the phenomenon of media "priming" --the tendency of experimental participants to weigh issues they have been exposed to in experimental treatments more heavily in their political attitudes --the effect has been replicated repeatedly. Priming effects now apply to evaluations of public officials and governmental institutions, to vote choices in a variety of electoral contests, to stereotypes, group identities, and any number of other attitudes. Moreover, the finding has been observed across an impressive array of political and media systems (for a recent review of priming research, see Roskos-Ewoldsen, Roskos-Ewoldsen and Carpentier 2005).
9 Facial similarity is necessarily confounded with familiarity -people are familiar with their own faces. There is considerable evidence (see Zajonc 2001 ) that people prefer familiar to unfamiliar stimuli. An alternative interpretation of these results, accordingly, is that participants were more inclined to support the more familiar-looking candidate.
The Issue of Generalizability
The problem of limited generalizability, long the bane of experimental design, is manifested at multiple levels: the realism of the experimental setting, the representativeness of the participant pool, and the discrepancy between experimental control and self-selected exposure to media presentations.
Mundane Realism
Because of the need for tightly controlled stimuli, the setting in which the typical laboratory experiment occurs is often quite dissimilar from the setting in which subjects ordinarily experience the "target" phenomenon. Concern over the artificial properties of laboratory experiments has given rise to an increased use of designs in which the intervention is non-obtrusive and the settings more closely reflect ordinary life. Realism also depends upon the physical setting in which the experiment is administered. Asking subjects to report to a location on a university campus may suit the researcher but may make the experience of watching television equivalent to the experience of visiting the doctor. A more realistic strategy is to provide subjects with a milieu that closely matches the setting of their home television viewing environment.
The fact that the advertising research lab was configured to resemble a typical living or family room setting (complete with reading matter and refreshments) meant that participants did not need to be glued to the television screen. Instead, they could help themselves to cold drinks, browse through newspapers and magazines, or engage in small talk with fellow participants.
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A further step toward realism concerns the power of the manipulation (also referred to as experimental realism). Of course, the researcher would like for the manipulation to have an effect. At the same time, it is important that the required task or stimulus not overwhelm the subject (as in the Milgram obedience studies where the task of administering an electric shock to a fellow participant proved overpowering and ethically suspect). In the case of the campaign advertising experiments, we resolved the experimental realism versus mundane realism tradeoff by embedding the manipulation in 10 In the early days of the campaign advertising research, the experimental lab included a remote control device placed above the television set. This proved to be excessively realistic as some subjects chose to fast forward the videotape during the ad breaks. The device was removed.
a commercial break of a local newscast. For each treatment condition, the stimulus ad appeared with other non-political ads and because subjects were led to believe that the study was about "selective perception of news," they had no incentive to pay particular attention to ads. Overall, the manipulation was relatively small, amounting to thirty seconds of a fifteen-minute videotape.
In general, there is a significant tradeoff between experimental realism and manipulational control. In the advertising studies described above, the fact that subjects were exposed to the treatments in the company of others meant that their level of familiarity with fellow subjects was subject to unknown variation. And producing experimental ads that more closely emulated actual ads (e.g. ads with musical background included and featuring the sponsoring candidate) would necessarily have introduced a series of confounded variables associated with the appearance and voice of the sponsor. Despite these tradeoffs, however, it is still possible to achieve a high degree of experimental control with stimuli that closely resemble the naturally occurring phenomenon of interest.
Sampling Bias
The most widely cited limitation of experiments concerns the composition of the subject pool (Sears 1986 ). Typically, laboratory experiments are administered upon "captive" populations --college students who must serve as guinea pigs in order to gain course credit. College sophomores may be a convenient subject population for academic researchers, but are they comparable to "real people?"
In conventional experimental research, it is possible to broaden the participant pool but at considerable cost/effort. Locating experimental facilities at public locations and enticing a quasi-representative sample to participate proves both cost-and laborintensive. Typical costs include rental fees for an experimental facility in a public area (such as a shopping mall), recruitment of participants, and training and compensation of research staff to administer the experiments. In our local news experiments conducted in Los Angeles in the summer and fall of 1999, the total costs per subject amounted to approximately $45. Fortunately, as described below, technology has both enlarged the pool of potential participants and reduced the per capita cost of administering an experimental study.
Today, traditional experimental methods can be rigorously and far more efficiently administered using an online platform. Utilizing the Internet as the experimental "site" provides several advantages over conventional locales including the ability to reach diverse populations without geographic limitations. Diversity is important not only to enhance generalizability, but also to mount more elaborate tests of mediator or moderator variables. In experiments featuring racial cues, for instance, it is imperative that the study participants include a non-trivial number of minorities.
Moreover, with the ever-increasing use of the Internet, not only are the samples more diverse but the setting in which participants encounter the manipulation (surfing the Web on their own) is also more realistic.
"Drop-in" Samples
The Political Communication Laboratory at Stanford University has been administering experiments over the Internet for nearly a decade. One of the Lab's more popular online experiments is "whack-a-pol" (http://pcl.stanford.edu/exp/whack/polm), modeled on the well-known whack-a-mole arcade game. Ostensibly, the game provides participants with the opportunity to "bash" well-known political figures.
Since going live in 2001, over 2500 visitors have played whack-a-pol. These "drop in" subjects found the PCL site on their own initiative. How does this group compare with a representative sample of adult Americans with home access to the Internet, and a representative sample of all voting-age adults? First, we gauged the degree of divergence between drop-in participants and typical Internet users. The results suggested that participants in the online experiments reasonably approximated the online user population at least with respect to race/ethnicity, education, and party identification.
The clearest evidence of selection bias emerged with age and gender. The mean age of study participants was significantly younger and participants were also more likely to be male. The sharp divergence in age may be attributed to the fact that our studies are launched from an academic server that is more likely to be encountered by college students --and also to the general "surfing" proclivities of younger users. The gender gap is more puzzling and may reflect differences in political interest or greater enthusiasm for online games among males.
The second set of comparisons assesses the overlap between our self-selected online samples and all voting-age adults (these comparisons are based on representative samples drawn by Knowledge Networks 2000). Here the evidence points to a persisting digital divide in the sense that major categories of the population remain underrepresented in online studies. In relation to the broader adult population, our experimental participants were significantly younger, more educated, more likely to be white males, and less apt to identify as a Democrat.
Although these data make it clear that people who participate in online media experiments are no microcosm of the adult population, the fundamental advantage of online over conventional field experiments cannot be overlooked. Conventional experiments recruit subjects from particular locales; online experiments draw subjects from across the country. The Ansolabehere/Iyengar campaign advertising experiments, for example, recruited subjects from a particular area of southern California (greater Los Angeles). The online experiments, in contrast, attracted a sample of subjects from thirty different American states and several countries.
Expanding the Pool of Online Participants
One way to broaden the online subject pool is by recruiting participants from more well-known and frequently visited websites. News sites that cater to political junkies, for example, may be motivated to increase their "circulation" by collaborating with scholars whose research studies focus on controversial issues. While the researcher obtains data which may be used for scholarly purposes, the website gains a form of "interactivity" through which the audience may be engaged. Playing an arcade game or watching a brief video clip may pique participants' interest thus encouraging them to return to the site and boosting the news organization's online traffic.
In recent years, PCL has partnered with Washingtonpost.com to expand the reach of online experiments. Studies designed by PCL --focusing on topics of interest to people who read Washingtonpost.com --are advertised on the Website's "politics"
section. Readers who click on a link advertising the study in question are sent directly to the PCL site, where they complete the experiment, and are then returned to Washingtonpost.com. The results from these experiments were then described in a newspaper story and online column. In cases where the results were especially topical (e.g., a study of news preferences showing that Republicans avoided CNN and NPR in favor of Fox News), a correspondent from Washingtonpost.com hosted an online "chat" session to discuss the results and answer questions.
To date, the Washingtonpost.com -PCL collaborative experiments have succeeded in attracting relative large samples, at least by the standards of experimental research. 6 Experiments on especially controversial or newsworthy subjects attracted a high volume of traffic (on some days exceeding 500). In other cases, the rate of participation slowed to a trickle, resulting in a longer period of time to gather the data.
Sampling from Online Research Panels
Even though drop-in online samples provide more diversity than the typical "college sophomore" sample, they are obviously biased in several important respects.
Participants from Washingtonpost.com, for instance, included very few conservatives or
Republicans. Fortunately, it is now possible to overcome issues of sampling bias --assuming the researcher has access to funding --by administering online experiments to representative samples. In this sense, the lack of generalizability associated with experimental designs is largely overcome. Polimetrix uses a novel "matching" approach to the sampling problem. In essence, they extract a quasi-representative sample from large panels of online volunteers. The process works as follows. First, Polimetrix assembles a very large pool of opt-in participants by offering small incentives for study participation (e.g. the chance of winning an Ipod). As of November, 2007 the number of Polimetrix panelists exceeded 1.5 million Americans. In order to extract a representative sample from this pool of selfselected panelists, Polimetrix uses a two-step sampling procedure. First, they draw a conventional random sample from the target population of interest (i.e. registered voters).
Second, for each member of the target sample, Polimetrix substitutes a member of the opt-in panel who is similar to the corresponding member of the target sample on a set of demographic characteristics such as gender, age, and education. In this sense, the matched sample consists of respondents who "represent" the respondents in the target sample. Rivers (2006) 
Conclusion
The standard comparison of experiments and surveys favors the former on the grounds of precise causal inference and the latter on the grounds of greater generalizability. As I have suggested, however, traditional experimental methods can be effectively and just as rigorously replicated using online strategies. Web experiments eliminate the need for elaborate lab space and resources; all that is needed is a room with a server. These experiments have the advantage of reaching a participant pool that is more far-flung and diverse than the pool relied on by conventional experimentalists.
Online techniques also permit a more precise "targeting" of recruitment procedures so as to enhance participant diversity. Banner ads publicizing the study and the financial incentives for study participants can be placed in portals or sites that are known to attract underrepresented groups. Female subjects or African Americans, for instance, could be attracted by ads placed in sites tailored to their interests. Most recently, the development 11 The fact that the Polimetrix online samples can be matched according to a set of demographic characteristics does not imply that the samples are unbiased. All sampling modes are characterized by different forms of bias and opt-in web panels are no exception. In the US, systematic comparisons of the PMX online samples with RDD (telephone) samples and face-to face interviews indicate trivial differences between the telephone and online modes, but substantial divergences from the face-to-face mode (see Hill, Lo, Vavreck, and Zaller 2007; Malhotra and Krosnick 2007) . In general, online samples appear biased in the direction of politically engaged and attentive voters.
of online research panels has made it possible to administer experiments on broad crosssections of the American population. All told, these features of web experiments go a long way toward neutralizing the generalizability advantage of surveys.
Although web experiments are clearly a low cost, effective alternative to conventional experiments, they are hardly applicable to all arenas of behavioral research.
Most notably, web-based experiments provide no insight into group dynamics or interpersonal influence. Web use is typically a solitary experience and web experiments are thus entirely inappropriate for research that requires placing individuals in some social or group milieu (e.g. studies of opinion leadership or conformity to majority opinion).
A further frontier for web experimentalists will be cross-national research.
Today, experimental work in political science is typically reliant on American stimuli and American subjects. The present lack of cross-national variation in the subject pool makes it impossible to contextualize American findings, 12 and also means that the researcher is unable to rule out a family of alternative explanations for any observed treatment effects having to do with subtle interactions between culture and treatment (see Juster et al., 2001 ). Happily, the rapidity with which public access to the Web has diffused on a global basis now makes it possible to launch online experiments on a cross-national basis.
Fully operational online opt-in research panels are already available in many European nations including Belgium, Britain, Denmark, Finland, Germany, the Netherlands, Norway, and Sweden. Efforts to establish and support infrastructure for administering and archiving cross-national laboratory experiments are underway at several universities including the Nuffield Centre for Experimental Social Sciences and the Zurich Program 12 Indeed, comparativists are fond of pointing out the inherently non-comparative and hence pre-scientific nature of research in American politics.
in the Foundations of Human Behavior. 13 I suspect that by 2015, it will be possible to deliver online experiments to national samples in most industrialized nations. Of course, given the importance of economic development to web access, cross-national experiments administered online --at least in the near term --will be limited to the "most similar systems" design.
In closing, it is clear that information technology has removed the traditional barriers to experimentation in political science, including the need for lab space, convenient access to diverse subject pools, and skepticism over the generalizability of findings. The Web makes it possible to administer realistic experimental designs on a world-wide scale with a relatively modest budget. Given the advantages of online experiments, I expect a bright future for laboratory experiments in political science.
